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S O U  AND SXY IULDIATIOB MEASVBEMENTS DURINT) 

By HERBERT H. KIYBALL, Profewor of Meteorology. 
[Dated: Washington, D. C., Yay 25,1918.l 

APBIL, 1816. 

For a description of instrumental exposures, and an 
account of the methods of obtaining and reducing the 
measurements, the reader is referred to the REVIEW for 
January, 1916, 44:2. 

The monthly means and departures from normal values 
given in Table 1, show that dlrect solar radiation intensi- 
ties were generall below normal a t  Washington, and 

mum intensity of 1.64 gram-calories per minute per 
square centimeter, measured at  Santa Fe on the Sth, 
exceeds b 4 per cent any previous April noon measure- 
ment at  t E at station, and nearly equals the station maxi- 
mum for the year. 

At Washington on the mornino of the loth, at  Madison 
on the morning of the 6th and t i e  afternoon of the 14th, 
at  Lincoln on the morning of the lst, and at  Santa Fe 
on the mornings of the 20t3h and 21st, the measurements 
indicate steady sky conditions throughout most of the 
respective half-day periods. Extrapolating to zero air 
mass and reducing to mean solar distance of the earth, 
the measurements givo radiation intensities of 1.78, 1.79, 
1.78, 1.80, 1.S1, and 1.81 gram-calories per minute per 
s uare centimeter, respectively. Allowing for the prob- 

here at  the several stations, fue not only to their dif- 
ferences in elevation above sea level, but also to the 
differences in the surface vapor pressure, as shown in 
Table 2, the abovo determinations are in close agree- 
ment. Applying the Smithsonian ((Abridged procedure 
for determining ap rosimately the value of the solar 
constant" to tho 8 anta Fa measurements of April 20 
and 21, we obtain 1.90 gram-calories, or a little less than 
Abbot's mean valuo of the solar constant. 

TABLE L-Solnr radiatb? intensities during A p 7 ,  1916. 
[Qramsalorles per mlnute per square cestlmeter of normal surface.] 
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Skylight polarization measurements made at Wash- 
ington on six days give a mean of 52 per cent, with a 
maximum of 55 er cent on the 11th and 12th. A higher 

not the ground been covered with snow on €he morning 
of the 10th. 

TABLE 2.-T'apor prasure at pyrheliometric stations on days when solar 
radiation intensitia we& measured. 
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In Table 3 are included for the first time the daily 
totals of radiation for Madison, Wis., and Lincoln, 
Nebr., as memured by a Callendar p-yrheliometer. The 
measurements made at Madison during tho five yartl.s 
'ending with March 31, 1916, will be found sunimarizcxl 
on ages 180 to 181 of this number of the REVIEW. The 
dai P y means for Madison from whlch the daily departures 
are computed include the measuremoiits for the current 
month, and are therefore 6-year means. 

The Callendar register wm installed at  the State uni- 
versity farm, Lincoln, Nebr., on June 30, 1915; there- 
foro, dail means for Lincoln are not yet available. The 
receiver, k o .  9861, is exposed on a small platform about 
's feet above the ridgepole of the experiinont station 
building, 65 feet above the ground, and 1,250 feet, or 
381 meters, above soa. level. Thero are practically no 
obstructions between it and the sky in any direction 
down to tho true horizon. 

The receiver was first coin ared with a Marvin pyrhcli- 

stallation at  Lincoln I t  was further compared with the 
Marvin yrheliometer .at that station. Care is also 
exercise%to keep the instrument oriented so that the 
edges of the mica plates supporting the resistance grids 
are either a t  right angles to or in the same vortical plane 

orneter at Mount Weather, 1; a., in 1913.? After its in- 360 

of the platinum wires constituting the bright resistance 
grid '; so that for different degrees of cloudiness the value 
in heat units of the 0.1 inch ruled spaces on the record 
sheet is as shown below (Table 4.) 

As shown by Table 3, the total radiation averaged 
bdow normal during the h t  and third decades of April 
at  Washington, and during the second and third decades 
at  Madison. At Lincoln it aver ed below the Madison 
normals during the second and P t iird decades, although 
generally, durin the time the register has been in opera- 

Madison normals. 
At Washington the deficiency in radiation for the 

month was 9.7 per cent of the normal radiation for April, 

TABLE 3.--Daily totals and departures of solar and sky radiation during 
April, 1916. 

[Gram-ealorles per square centimeter of horizontal surface.] 

tion there, the % ecade means have been higher than the 

- 9 J  

Day of month. __ 
Wash- 
ington. 

Deeade departure.. 
Defirltmcy since gr.-cal.. 

first of year. .{per cent.. 

1916. &.-cal. 
Apr. 1 ..................... 502 

2 ..................... 292 

......... 
.......... ........ 

Cloudiness (0-10) ........................................................... 

Equlvalemt of 0.1 Inch on reeord sheet.. ..................................... 

0 / 1 / 2 1 3 ) 4 ) 5 )  6 1 7  1 8  1 9  1 1 0  

Gramcslorles per minute per square centimeter. 

0.0275 1 0.0375 1 O.OBi4 I 0.0273 [ 0.0273 1 0.0272 1 0.0271 1 0.0271 1 0.0270 1 0.0270 1 aOZiIl 
- 

TABLE 4. 

- 
Madi- 
son. 

9r.-Cal. 
575 
567 
422 

519 
639 
961 
589 
631 
552 

499 

331 
834 
430 
215 
683 
310 
310 
374 

4m 

220 

....... 
109 
187 
309 
580 
345 
100 
857 
687 
43!5 
76 

....... 

....... ....... 

- 
Madi- 
son. 

?r.-cal. 
191 
371 
404 
438 
563 m 
667 
854 

1,osl 
1,228 

1,811 
1 122 
1:045 
11m 
E 
1: 3 9  
1 %  

1,027 
1: 085 

-199 

mi 
451 
3 9  
438 
338 
51 

290 
521 
511 
134 

4 9 3  

475 
1.4 

as the incident'solar rays, so as to reduce to a minimum the 
effect of internal reflection from the glass cover of the 
receiver.' Under these conditions the value of R tenth 
of an inch on the record shoet, expressed in lieat units, 
has been found to be 0.0270 gram-calory per minute per 
square centimeter, regardless of the zenith distance of 
the sun. This is practically the same value as was found 
at Mount Weather with the sun not more than 45' froni 
the zenith. A correction has been applied to this value 
for blue-sky effect on account of the selective reflection 

and since the h t  of the year the deficiency has been 
9.6 per cent. Madison shows an excess for the month of 
about 1.1 per cent and a deficiency since the first of the 
year of about 1.4 per cent, or departures from the normal 
that are quite insignificant. 

CORRECTION. 

In the REVIEW for March, 1916, 44:113, Table 2, in the headings in 
place of Mm. insert Cm. 

2 See the REVIEW for Augnat 1914 42: 478. 
8 See the REVIEW for June, 1415, U: asc-aSe. 4 See the REVIEW for August, 1914,42: 47wBo. 


